Mouse Noxa uses only the C-terminal BH3-domain to inactivate Mcl-1.
Noxa is a member of the pro-apoptotic BH3-only group of Bcl-2 proteins that is known to bind specifically to anti-apoptotic Mcl-1 and A1, antagonizing their function. Mcl-1 has been reported to have a short half-life, and Noxa up-regulation accelerates Mcl-1 degradation by the proteasome. Unlike human Noxa, mouse Noxa has two BH3-domains, which both have affinity for Mcl-1. We here investigate two aspects of the molecular function of Noxa, namely the requirements for the two BH3-domains in mouse Noxa and the role of Noxa in Mcl-1-degradation. We found that only the C-terminal BH3-domain of mouse Noxa is active in neutralizing Mcl-1. This was the result of the targeting of Noxa to the outer mitochondrial membrane through its C-terminal alpha-helix, which allowed Mcl-1-neutralization only when the BH3-domain was immediately N-terminal of the membrane anchor. However, the N-terminal BH3-domain enhanced interaction with Mcl-1 and A1. The Noxa-dependent degradation of Mcl-1 was independent of the kinase GSK3 and the deubiquitinase Usp9x in mouse embryonic fibroblasts. These data show that Noxa is targeted to the mitochondrial membrane where it neutralises Mcl-1 via its C-terminal BH3-domain and suggest that Noxa is co-degraded with Noxa, in a way independent of ubiquitin-modifying enzymes described for Mcl-1.